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Abstract:
Steel, although one of the most used and most durable materials in civil structures, is one of the most undeveloped in terms of predictability. Steel is widely used for many buildings, bridges, and heavy-duty equipment. Most of the failure in structures aside from disaster is due to constant changes in loading, allowing for fatigue to grow in the material. Variable loadings applied to steel samples, both large and small, have a large effect on the material’s microstructure. This results in the overengineering and heightened degrees of reinforcing to predict for large scale disasters or large forces that could be applied at any given point in time. Various standardized structural steels may show inconsistencies in behavior even under identical loading conditions. The Wohler curve is currently the standard model for fatigue behavior of steels under cyclic loadings up until failure. However, the model needs refinement and is limited in its ability to describe individual steel types, as well as the variability of steels microstructural differences from specimen to specimen. Although the Wohler Curve model is designed to show failure anywhere between 107 and 108 cycles, there is data and testing to show that a large populous of outliers that the model cannot characterize. This study lays the groundwork for potential work later in applying fatigue testing under corrosive conditions, variable amplitude, elevated temperature conditions, etc.


Christian worldview integration:
	In a world where faith and belief in the Almighty has taken the back burner, many common morals and values have gone aside in professional practice; integrity. Although the engineering world has a grand picture and outline of codes on how to work effectively, efficiently, and professionally, the modern-day workplace has pushed those aside for the throne of saving costs, cutting corners, and personal gain. According to the Federal Highway Association, an estimated 7% or more of the United States’ bridges are declared as structurally deficient and needing rehabilitation. This decline and decay of structure is due to both the negligence of annual maintenance and the inability to accurately predict the degree of fatigue each segmented structure will go through in its lifetime. Costs per year are high in order to properly maintain structures, and it would be understandable by some to cut those costs and design something “overengineered” enough to avoid needing to make those annual ventures to maintain the structural soundness. This practice only proves wasteful in the end, burning up materials in order to prevent future costs in maintenance that will need to be done regardless. Although humanity was given dominion on earth, good stewardship with what God has provided should be something engineers strive for. With a more accurate fatigue model completed, less steel can be used in construction, as well as lower materials in general due to a reduced need to overengineer. God provided us with so much already, why should we go and waste what. 
